New approaches to the treatment of myelodysplasia.
The therapeutic dilemma that confronts the management of patients with myelodysplastic syndromes (MDS) is illustrated by the absence of a Food and Drug Administration-approved agent with an indication for this disease. Clinical heterogeneity and inadequate understanding of the disease pathobiology have limited progress in the development of novel therapeutics. Preclinical investigations indicate that reciprocal interaction between the malignant clone and the microenvironment serve to create a hostile milieu that reinforces ineffective blood cell production. Ineffective hematopoiesis, the hallmark of MDS, arises from impaired progenitor responsiveness to normal trophic signals and excess local generation of inhibitory cytokines, which promote accelerated apoptotic loss of progenitors and their progeny. Evidence to support this model derives from cytokine neutralization studies and the direct relationship between plasma tumor necrosis factor-alpha concentration and DNA oxidation and glutathione depletion in malignant CD34+ progenitors. Recent investigations indicate that angiogenic molecules generated by malignant myelomonocytic precursors represent integral diffusable signals that reinforce leukemia progenitor self-renewal while promoting the generation of proapoptotic cytokines and medullary angiogenic response. The potential for leukemia evolution is compounded by epigenetic events including methylation silencing of the p15 proto-oncogene or activating ras point mutations. Delineation of such biologic features that are central to the pathobiology of MDS provides a reliable framework for the development of novel therapeutics. Antiangiogenic agents in clinical testing include vascular endothelial growth factor (VEGF) receptor tyrosine kinase inhibitors, thalidomide and related analogues, and the recombinant VEGF neutralizing antibody, bevacizumab. Agents whose actions may restore differentiation programs, such as the DNA methyltransferase inhibitors or histone deacetylase inhibitors, offer the prospect to promote effective hematopoiesis while impacting the potential for leukemia evolution. RAS farnesyl transferase inhibitors have shown encouraging preliminary results in acute myeloid leukemia and are currently under investigation in advanced MDS and chronic myelomonocytic leukemia. Arsenic trioxide (ATO) interacts with a spectrum of biologic targets that may be uniquely suited to MDS. ATO is a potent inducer of apoptosis in thiol-depleted malignant progenitors and neovascular endothelium, while promoting differentiation through histone acetylation and inactivation of transcriptional corepressors. The identification of relevant biologic targets in MDS has raised expectations for the development of disease-specific therapies for MDS in the years that follow.